The effect of three fungicide treatment programmes and the level of spring nitrogen 18 fertilisation on the seed yield of two types of cultivars of Brassica napus L. sown at two 19 different seeding rates was studied in a field experiment carried out in a split-split-plot design. 20 The subject of the study was an open-pollinated cultivar (Casoar) and a restored hybrid cultivar 21 (Visby). Three plant protection programmes, two levels of spring nitrogen fertilisation (160 and 22 220 kg Nha -1 ), and two different seeding rates for each cultivar (Visby-50 and 70 seedsm -2 ; 23 Casoar-60 and 80 seedsm -2 ) were included. The most intensive protection programme 2 24 comprised three fungicide treatments: first in autumn at the six-leaves-unfolded stage-BBCH 25 16, second in spring at the stem elongation stage-BBCH 33, and third at the full flowering 26 stage-BBCH 65. One of two less intensive programmes of plant protection included fungicide 27 application in autumn at the six-leaves-unfolded stage-BBCH 16 and at the full flowering 28 stage-BBCH 65, while the second included fungicide application in spring at the stem 29 elongation stage-BBCH 33 and at the full flowering stage-BBCH 65. 30 The effectiveness of the protection programmes and nitrogen fertilisation was 31 influenced by the intensity of abiotic stress factors. However, the average yield from the plots 32 protected against pathogens was significantly higher than that from the untreated plots. The 33 increase of nitrogen fertilisation from 160 to 220 kgha -1 also caused significant increase of 34 average seed yield. The yield of cultivar Visby was higher and less dependent on the seeding 35 rate compared to cultivar Casoar. Cultivars responded similarly to plant protection programmes 36 and the rate of nitrogen fertilisation in spring. Higher yields of Visby cultivar can be attributed 37 to the higher number of seeds per silique and the higher number of siliques per m 2 . 38 39 42
Introduction 40
Crop yields are shaped by advances in breeding progress, which result in varieties with 41 favourable properties, and intensification of cultivation treatments. In the northern hemisphere since the early 1990s [9, 45] reflects the interest in rapeseed of the food and feed industry, The experimental data were compared using an analysis of variance (ANOVA). When 
Results
Weather conditions and fenological crop development 164 The growing seasons in which the experiment was conducted differed significantly in 165 meteorological conditions and influenced the fenological development of winter oilseed rape 166 plants ( Table 2 ). The length of the fall growing season ranged from 78 days in 2011 to 94 days 167 in 2012, and total precipitation from 45.8 mm in 2011 to 109.9 mm in 2013. The most 168 unfavourable weather condition in autumn was noted in 2013, when the shortage of 169 precipitation before sowing, the cool and very rainy September and the cool first decade of Disease control 194 195 The protective programs significantly affected the occurance of pathogens on the crop (Tabela 196 3). All effectively limited the disease symptoms (Table 4) . Moreover, by affecting 197 overwintering of plants and 1000 seed weight significantly affected the yield (Table 5 ). The 198 average yield of seeds from the plants subjected to protective programmes was significantly 199 higher than that from the unprotected plants by 420-560 kgha -1 ( Table 6 ). The effectiveness of Rate of nitrogen fertilisation 245 The increase in the level of nitrogen fertiliser from 160 to 220 kgha -1 caused a significant 246 increase in the average seed yield (Table 6 ). The effectiveness of nitrogen fertilisation varied 247 during the years of the study. The nitrogen fertilisation significantly increased the seed yield in 248 the second and the third season (2012-2013 and 2013-2014) ( Table 8 ). The effectiveness of 249 nitrogen fertilisation was not influenced neither by cultivars sown at different seeding rates nor 250 by fungicide treatment ( Table 5 ). The higher yield obtained with 220 kg Nha -1 can be attributed 251 to the higher number of siliques per unit area ( Table 6 ). The number of siliques per unit area 252 was the only yield component that significantly increased with an increase in the rate of nitrogen 253 fertilisation (220 kgha -1 ). Similar to the yield, this parameter also significantly increased with 254 the increase in the rate of nitrogen fertilisation in the second and the third experimental cycle 255 (2012-2013 and 2013-2014) ( Table 8) .
256 The winter oilseed rape is exposed to disease infections throughout the growing season. snowless winter and shortage of rainfall during spring development (Table 2) , the increase in 347 the level of fertilisation was ineffective (Table 8) , which showed that the increase in nitrogen fertilisation did not increase the severity of 
